The acid-base balance of young children is known to be easily upset (1, 2) and that of fullterm new-born infants changes with slight variations in diet (3, 4) . Premature infants are considered to be even more labile, but data are few.
The symptoms of acidosis in prematures, such as hyperpnea, etc., may resemble those of older children, but often the condition may not be recognized clinically because sluggishness and refusal of feedings are the only signs. However, only those displaying hyperpnea were classified as acidotic for purposes of comparison in this paper. In order to obtain more data and to investigate the cause of their frequent acidosis, the acid-base balance was studied in seventeen premature infants whose birth weight was less than 2250 grams. Clinical aspects of these cases are discussed elsewhere (5 Blood was drawn under oil with heparin as anticoagulant. Single specimens of urine were taken in test tubes; twenty-four-hour specimens were collected from males to whom funnels were strapped with tubing extending to urine receptacles containing toluene. In normal infants blood was drawn halfway through the twentyfour-hour urine collection.
Total base and chlorides of urine and blood were determined by electrodialysis (6). (8) . Phosphorus in the blood was determined by the method of Kuttner and Lichtenstein (9) , and in urine by that of Youngburg and Youngburg (10) . Plasma proteins were determined by the direct nesslerization method of Wong (11) and read in the Evelyn photoelectric colorimeter.
Total organic acids in plasma were calculated by subtraction of the total anion content from the total base, expressed as milliequivalents per liter. For this purpose, sulfates were assumed to account for two milliequivalents per liter. Total organic acids in urine were determined by the method of Greenwald (12) adapted for titration with the glass electrode. Lactic acid in blood was determined by the method of Elgart and Harris (13) , and in urine by that of Friedemann, Cotonio and Shaffer (14) . (Table II) . 16 .0 milliequivalents per liter, was well above the lowest in the thriving group, yet the latter progressed satisfactorily without respiratory or feeding irregularity, and without prophylaxis against acidosis.
The plasma proteins of the last nine infants in the normal series were determined simultaneously with the other tests. For the first six, a figure of 12.4 milliequivalents per liter was assumed, this being the average value from more than thirty determinations on the later infants, and on other prematures not in the series. Patients A46111 and A48228 were slightly edematous at the time of sampling, so that this figure-is probably too high in their cases. There was no remarkable difference between the well and acidotic infants on this score.
The calculated organic acid contents of the plasma indicated an amount two to four times the amount considered normal for older patients. They varied inversely as the carbon dioxide content, and were only slightly higher in the acidotic than in the clinically well infants. Figure 1 is il- All twenty-four-hour urine specimens were remarkably acid in spite of unavoidable loss of carbonic acid (Table III) . Total base, ammonia, chloride and phosphorus followed no pattern, but it is worthy of notice that less fixed base is replaced by ammonia than might be expected in such acid urine.
The high calculated values for plasma organic acids are supported by the excretion of two to five times the normal adult amount per kilo body weight (12, 15) . Added interest is warranted by the absence of the usual ketone bodies from the blood and urine of every infant studied.
When discovered in hyperpnea, an infant was strapped for a single specimen, and blood for determinations was drawn. As soon as the patient voided, M/6 sodium lactate was given and the patient was strapped for a second specimen. The urine of the prematures in clinical acidosis (Table  IV) was not as acid as expected, and it is remarkable that, after receiving the sodium lactate, the urine became more acid than before. Likewise, ammonia excretion increased proportionately, and the amount of phosphates was doubled. Because lactate was used therapeutically, lactic acid excretion was measured on some of the normal and acidotic infants. In the normal infants, it was usually low, and amounted at most to 20 per cent of the urinary organic acids in one case. Twenty normal prematures were found to have blood lactic acids varying from 2.7 to 4.2 milliequivalents per liter, with an average of 3.5 milliequivalents per liter. The increased excretion of organic acids after therapy is accounted for largely, though not entirely, by lactate. Sodium salts of certain organic acids received by infants are known to be excreted unchanged (16, 17) . Such is probably the case here, but since the carbon dioxide content of plasma of these infants rises, and since weight gain is accelerated for the few days following therapy, a portion of the dose may be considered metabolized and its cations used to balance other anions for storage or excretion.
While this study was in progress, work was published on the presence of abnormal products of the metabolism of tyrosine and phenylalanine in the urine of premature infants who had received no ascorbic acid (18, 19) . All the patients except A53370, A53371, and A53019 had been given 25 mgm. of ascorbic acid daily before determinations were done, beginning on the fourteenth day of life. Determinations were done on the urine of the last four patients, and on three other prematures not in this series, but no excretion of total hydroxy phenyl compounds was found to be greater than 64 mgm. per twenty-four hours, expressed as tyrosine (20) .
The low plasma proteins found in these infants are probably part of the inefficiency evidenced in prematures by their well-known iron deficiency and their difficulty in the production of hemoglobin. In this connection, the excretion of less acid urines during acidosis than after therapy with fixed base brings into question the sufficiency of the premature kidney. Temporary functional renal insufficiency has been reported in cases of diabetic acidosis (21) in which azotemia associated with reduced renal clearance was rectified by restoration of normal acid-base and electrolyte balances. In premature infants the renal insufficiency is probably functional as well as due to immaturity, since after therapy they excrete not only a more acid urine, but a higher proportion of ammonia for the neutralization of urinary acids.
Urea clearance and blood nonprotein nitrogen studies would help clear up this point.
The addition of small amounts of fixed base to their feedings has been shown to benefit full-term new-born infants (4, 22) . This is true also of prematures, but an increased supply of base seems only to facilitate the work of the kidney, not to correct the metabolic defect. At present an investigation is in progress in this laboratory to single out the particular organic acids involved. It is hoped that this study may indicate whether the entire metabolism of the premature is inefficient or whether some particular oxidative mechanism is at fault.
SUMMARY AND CONCLUSIONS 1. The acid-base balance of seventeen premature infants has been studied.
2. The plasma content of organic acids of premature infants is two to three times as great as that of the full-term infant and the adult. Ketone bodies are not responsible for this excess of organic acids. 3 . Premature infants excrete two to five times the normal adult amount of organic acid per kilo body weight per day.
4. Although the electrolyte pattern in the plasma differs greatly from that of the term infant, it is fairly rigidly maintained and is not appreciably altered by alkali therapy.
5. The organic acid and carbon dioxide contents of plasma of clinically acidotic (hyperpneic) premature infants differ little from those of infants who are clinically thriving. This is taken to indicate that the premature infant is always on the borderline of acidosis.
